Abdominal pain is one of the key symptoms of irritable bowel syndrome (IBS). Studies have indicated an increase in the incidence of IBS in Asia. However, yet the pathophysiology of this disease remains unknown. Women are more likely to develop the condition than men, especially the constipation-predominant type. Essential fatty acid (EFA) malnutrition is one of several theories discussing the mechanism of IBS.
Introduction
Irritable bowel syndrome (IBS) is a disorder that presents with normal gross appearance of the gastrointestinal tract but irritating symptoms such as abdominal pain and bowel habit changes. Abdominal pain is a particularly key characteristic of IBS, [1, 2] yet the underlying mechanism of IBS remains poorly understood. Several mechanisms have been proposed to explain the cause of IBS; one of them is essential fatty acid (EFA) malnutrition, [3] which can cause low-grade inflammation. [4] Fatty acids are divided into saturated fatty acids (SFAs) and unsaturated fatty acids, with the latter being further divided into monounsaturated fatty acids (MUFAs) and polyunsaturated fatty acids (PUFAs). Omega-3 and omega-6 fatty are the 2 most crucial components of PUFAs. Alpha-linolenic acid (ALA, C18:3n3) and linoleic acid (LA, C18:2n6) are EFAs. [5] Both ALA and LA must be obtained through the diet because they cannot be synthesized by the body. Long-chain PUFAs, such as eicosapentaenoic acid (EPA, C20:5n3), docosahexaenoic acid (DHA, C22:6n3), and arachidonic acid (AA, C20:4, n6), are acquired from food or synthesized from EFAs. [5] A crucial function of EFAs, omega-3 fatty acids, and omega-6 fatty acids is the regulation of chronic inflammation, [4, 6] because long-chain PUFAs work as precursors to generate lipoxins and resolvins, which exert strong antiinflammatory activity. [5] Both ALA and LA also have a role in cell membrane signaling and function. [7] Siguel and Lerman noted PUFA deficiency in patients with chronic gastrointestinal disorder. [8] Malnutrition with EFA insufficiency was also observed in diseases of the bowel, with poor EFA absorption noted in patients with celiac disease. [9] In Editor: Yan Li.
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research on IBS, Solakivi et al found intestinal PUFA malabsortion to be the main characteristic of IBS. [3] Sun et al showed that DHA (22:6n3) in erythrocytes and plasma provided the strongest correlations with EFAs intake. [10] Erythrocyte fatty acid content represents the long-term intake of EFAs, whereas plasma fatty acid content indicates more recent dietary intake of EFAs. [11] A meta-analysis by Lovell and Ford showed that the incidence of IBS is moderately higher among women than men. The constipation-predominant type of IBS is also more common in women. [12] The authors hypothesized that patients with IBS might have a unique fatty acid deficiency that may produce low-grade inflammation, thereby causing abdominal pain. Different culture and gender may have difference sense and reaction to pain sensation. Study found that Eastern women have better pain tolerance than Western people. [13, 14] Different cultures have different food intake patterns, and the presentation of stool patterns differs between men and women [12] ; therefore, to avoid bias, the authors analyzed the erythrocyte and plasma fatty acid content of Asian female patients with IBS to investigate the role of fatty acid nutrition in IBS development.
Methods
This study was conducted at Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan. The Institutional Review Board of Shin Kong Wu Ho-Su Memorial Hospital approved this study (20120813R), and the study was registered at ClinicalTrials. gov (NCT02179905).
Patients
This study included 30 patients with IBS and 39 healthy individuals from the Division of Gastroenterology at the study hospital. The period of recruitment is from January 2013 to December 2013. All participants were Asian women with ages ranging from 20 and 50 years. The Rome III Diagnostic Criteria for IBS were used as the inclusion criteria to confirm the IBS diagnosis. Patients were excluded if they had colon and small intestinal disease, psychiatric disease, or diabetes, or if they had received major surgery in the past 5 years or if they had a metal implant.
Demographic data including the participants' age, height, weight, and waist size were recorded. All patients received a psychometric interview. The 24-item Hamilton Depression Rating Scale was used for the depression evaluations, respectively. [15] 
Fatty acid analysis
Serum samples were taken after overnight fasting and were stored at À80°C until use. Gas-liquid chromatography was employed to explore the serum fatty acid and erythrocyte fatty acid content. [16] The authors extracted the lipids in plasma and erythrocytes into methanol and chloroform. The chloroform phase was dehydrated under N 2 . The lipids were then hydrolyzed and transesterified. After water was added, fatty acid methyl esters were evaporated and redissolved in heptadecanoic acid and then measured through gas-liquid chromatography. Individual peaks were identified by comparing them with standards. [16] The amounts of each fatty acid are stated as a percentage of total fatty acids.
Statistical analysis
All of the results are presented as the mean. The Student t test was used to analyze the difference between the controls and patients with IBS.
Results
Compared with the controls, the patients in the IBS group were on average slightly younger (36.2 ± 7.2 vs 37.2 ± 8.3 years), although the difference was nonsignificant (P > .05), and they attained significantly higher depression scores (24.47 ± 15.94 vs 12.33 ± 9.47; P < .05) ( Table 1 ). In the patients with IBS, the authors found that plasma palmitic acid (c16-0) was significantly reduced, plasma oleic acid (c18-1n9) was increased, plasma DHA (c22-6n3) was reduced, and total plasma omega-3 in IBS patients was lower compared the controls (Table 2) . However, no significant difference was observed in the erythrocytes fatty acid levels between the IBS group and controls (Table 3 ).
Discussion
The authors analyzed both erythrocytes and plasma fatty acids. Notably, the authors found that only plasma fatty acids differed between the patients with IBS and controls; the difference in erythrocyte fatty acids was nonsignificant. Katan et al showed that serum cholesteryl esters were more sensitive to recent diet, because the half-life of EPA in the serum is 4.8 days, whereas that of erythrocytes is 120 days, and the incorporation half-life of EPA in erythrocytes is 4 weeks. [11] They concluded that erythrocyte fatty acids reflect oral intake over recent months, whereas serum 
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Medicine fatty acids reflect oral intake over recent weeks. This may explain why our patients were deficient in fatty acids. Compared with the controls, our patients with IBS had higher proportions of SFAs and MUFAs and lower DHA and total n-3 in plasma. The results are similar to those of Solakivi et al. [3] The relatively low PUFA levels in plasma may have enhanced the endogenous synthesis of SFAs and MUFAs. This phenomenon may reflect the increase in oleic acid desaturase activity and augmented lipid peroxidation, and could be an early marker of protein-calorie malnutrition in patients with IBS. [17] Palmitic acid is converted from carbohydrates. Gupta et al found that palmitic acid might engender the release of tumor necrosis factor alpha and interleukin 6 from cultured astrocytes and may be related to inflammatory processes, whereas DHA inhibits palmitic acid activity in inflammatory signaling in astrocytes. [18] Mazidi et al study showed subclinical inflammation marker, high sensitivity C-reactive protein, is possible modulated by dietary fatty acid intake. [19] In this study, palmitic acid was higher and the DHA level was lower in the IBS group than in the controls, and this may be related to the inflammatory process in patients with IBS.
No significant difference was observed in plasma AA between the IBS group and controls. This result is in contrast to the findings of Clarke et al, [4] who found that AA and total n-3 PUFA levels were higher in patients with IBS than in the controls, despite both the present study and the study by Clarke et al investigating IBS in women.
In this study, the authors found that depression was more prevalent among the patients with IBS, and they also exhibited a lower percentage of DHA and total n-3 series compared with the controls. Previous studies have shown that the incidence rates of depression and anxiety are higher in patients with IBS and that depression and anxiety can also increase the risk of developing IBS. [20, 21] PUFA plays a key role in neurotransmission and immunological regulation in the brain cell membrane. [7] Many studies have shown that omega-3 deficiency is related to the symptoms of depression. This study results are similar to those reported by Lin et al, in which patients with depression were shown to have lower DHA and total n-3 PUFA levels but not lower EPA levels. [22] However, Peet and Horrobin reported that EPA, but not DHA, inhibits phospholipase A2 and plays a critical role in depression. [23] In a double-blind, placebo-controlled trial, interventional study by Su et al, supplementation of omega-3 PUFAs was found to ameliorate major depressive disorders. [24] The evidence from these studies suggests that omega-3 fatty acids play a key part in the regulation of depression.
Testing for long-chain PUFA deficiency is suitable for screening for malnutrition. A previous study revealed that malabsorption and inadequate intake are related to PUFA deficiency in patients with chronic intestinal disorders. [8] However, in this study, although the authors did not record the dietary intake of the participants, the results are still useful for predicting the type of fat in the diet, [25] because the production of EFAs and DHA from ALA is only 5% and <0.5%, respectively, and ALA must be taken orally. [26] In general, the proportion of long-chain PUFAs received from oral intake is higher.
In this study, depression scores were higher among the patients with IBS than the controls. Furthermore, PUFA deficiency was predominant in the IBS group. Kilkens et al [27] reported that both affective regulation and IBS share the same condition of omega-3 PUFA deficiency. PUFAs play an important role in signaling in the brain cell membrane. This may be evidence that both diseases share part of the same mechanism. Antidepressive treatment and omega-3 were demonstrated to alleviate depression. [24] Antidepressive agents may also be effective in the treatment of IBS, [28] possibly indicating that PUFA supplements may be effective in treating IBS patients with abdominal pain; however, further interventional research must be conducted to test this hypothesis.
The authors confined this study to Asian female IBS patient to avoid bias of different culture, gender, and food cultures in IBS analysis. Studies showed that different cultures have different actions to pain sensation. [13] Western people have poorer toleration than Eastern population, and men are less tolerant of pain than are women. People searching medical care and treatment from overs in Asia is now a trend. [29] Different cultures may have medical variability. The nutrition status should take into consideration in patient with different countries and races.
Conclusions
Short-term lower level of higher proportions of plasma SFAs and MUFAs, and lower proportions of DHA and total omega-3 PUFAs in plasma is with the unique symptoms of IBS. However, the causality of this association needs to be confirmed in further study. Table 3 Red blood cell fatty acid between controls and IBS individuals.
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